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WHAT IS CLAIMED IS: 
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proces^ comprising 
a) 



A process for the preparation of organic isocyanates, said 

mixing an organic formaimide compound or its amine and 
formate precursors with a diorganocarbonate to form a 
reaction mixture; 

subjecting said reaction mixture to an elevated temperature 
sufficient to generate the isocyanate corresponding to said 
jrganic formamide compound; and 
isolating said isocyanate from said reaction mixture. 




2. The pKocess of claim 1, wherein said organic formamide 
compound is one of the formul 

\ 

R^NHCHO)n 

where n is an integer from 1 to 10 and IT^S an organic radical. 

The process of claim 2\ wherein R comprises an optionally 
substituted Ci_2o alkyl, C2_2o alkenyl, C2.20 ^alkynyl, C^_2o cycloalkyl, C4.20 
cycloalkenyl, C5.30 aryl, C7.30 aralkyl, C7.30 alkaryl^roup, a silane or siloxane or 
oligomer thereof wherein formamide group(s) are bound to an Si-bound hydrocarbon 
linking group, and wherein each of the above R may contain one or more chain or 
ring heteroatoms. 



1 4. The process of claim 2, wherein R is selected from the group 

2 consisting of optionally substituted phenyl, d'iphenylme thane, and tolyl groups. 



1 5 . The process of claim 4, wherein R is the 2,4-bis(^-formamide) 

2 of toluene diamine. " 
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1 \ 6. The process of claim 1, wherein steps a) and b) are combined 

2 such that the reaction temperature of stepa) is maintained at a temperature wherein 

3 isocyapate is produced directly. 

1 \ 7. The process of claim 6, wherein the temperature of steps a) 

2 and b) are in\he range of 150° C to 240 



1 8. \ The process of daim 1, wherein the temperature of step a) is 

2 maintained below f90°C and at a first temperature such that no substantial 

3 production of isocyanare occurs, said process further comprising: 

4 a)i)\ isolating an intermediate, isocyanate precursor mixture 

5 \containing a carbamate group-containing reaction 

6 ^oduct, and thermolyzing said isocyanate precursor 

7 mi^ure at a second, higher temperature to obtain the 

8 isocyanate corresponding to said organic formamide. 

1 9. The process of claim 8, wherein said isocyanate precursor 

2 reaction mixture comprises in excess Nof 80 mol percent of the carbamate 

3 corresponding to said organic formamide, \aid mol percent based on the total of 

4 mols of isocyanate, carbamates and isocy^nate/carbamate contained in said 

5 isocyanate precursor reaction mixture. 

1 10. The process o f claim 1, wherein said diorganocarbonate is 

2 selected from aliphatic, cycloaliphatic, aryl, ani^ mixed aliphatic/aryl or 

3 cycloaliphatic/aryl carbonates. 

1 11. The process of claim 1, wherein sai^^ diorganocarbonate is 

2 diphenylcarbonate. 

1 12. The process of claiirL_2, wherein R ^ aliphatic or 

2 cycloaliphatic, said process further comprising adding to said reactiis^ mixture an 

3 effective carbamide-cleaving amount of a metal catalyst. 
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13. The process of claim 1, wherein the ratio of mols of 
liorganocarbonate to organic formamide is greater than 1:1 based on mols of 
fai;mamide groups. 

14. The process of cl aini rl, wherein the ratio of mols of 
diorganoc^onate to mols of formamide groups is 2: 1 to 5: 1 . 



1 l\ The process ofjJaiir^l, wherein one or more organic di- or 

2 poly amines, an org^oformate ester, and diorganophenol carbonate comprise said 

3 reaction mixture. 

1 16, The prhcess of claim 15, wherein said organo group of said 

2 organoformate is the same ^ at least one of the organo groups of said 

3 diorganocarbonate, said organo groups selected from the group consisting of C1.20 

4 aliphatic, C4.20 cycloaliphatic, C^_2q arw, C7.30 aralkyl, and C7.30 alkaryl groups, theh 

5 heteroatom substituted analogs, and mixtures thereof. 

1 17. The process of claim. 15, wherein said organo groups are 

2 selected from the group consisting of Ci,2o ^kyl, C5.8 cycloalkyl, and optionally 

3 substituted Cg^io ^ryl. 
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2 



phenyl. 



18. The process of claim 15, vmerein all organo groups are 



1 19. The process of claim 15, which a continuous process 

2 wherein organoformate is removed from saidTeaction mixtiii^ and recycled to said 

3 reaction mixture with additional organic di- or poly amine. 

1 20. A process for the direct manufacture of an organic isocyanate 

2 from the corresponding formamide, said process comprising: 

3 a) reacting an organic formamide containing frofe 1 to 10 

4 formamide groups per molecule with from 1 to about 10 mol 

5 of diorganocarbonate per mol of formamide groups toVorm a 
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b) 



reaction mixture, said reacting taking place at a temperature 
such that themolysis of products contained in said reaction 
mixture generates the isocyanate corresponding to said 
organic formamide; 

separating said isocyanate from said reaction mixture. 



1 \21. The process of claim-2 0. wherein said isocyanate separated 

2 from said react^S)n mixture also contains partially thermolyzed products containing 

3 carbamates corresponding to said organic formamide and/or mixed 

4 isocyanate/carbamidX compounds corresponding to said organic formamide, said 

5 process further compriswig: 

6 b)i)\ further thermolyzing said partially thermolyzed 

7 \ products to form additional isocyanate corresponding 

8 t\ said organic formamide; or 

9 b)ii) retufning said partially thermolyzed products to said 

10 reaction mixture; or 

1 1 b)iii) performing both of b)i) and b)ii) . 
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22. The process of claii 



wherein diphenylcarbonate is 



employed as said diorganocarbonate, reaction M:es place in phenol solvent, and said 
isocyanate separated from said reaction mixture contains phenol and phenol formate 
ester, said process further comprising recycling saicT^henol formate ester by reacting 
said phenol formate ester with an organic amine corresponding to said organic 
formamide to form said organic formamide. 
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23. 

process comprising: 
a) 



A continuous process for producing organic isocyanates, said 



reacting an aryl di- or polyformamide or an amine and 
formate precursor thereof, with diphenylVarbonate at a 
temperature at least sufficient to form a reaction mixture 
containing O-phenylcarbamates corresponding to s^^id aryl di- 
or polyformamide; 
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b) thermolyzing all or a portion of said reaction mixture to 
generate an isocyanate-containing mixture comprising organic 
isocyanate(s) corresponding to said aryl di- or polyformamide; 

c) separating said organic isocyanate from said isocyanate- 
containing mixture to obtain a purified organic isocyanate, 
and an organic isocyanate depleted mixture c)i); 

d) separating phenol from said isocyanate-containing mixture or 
from said organic isocyanate-depleted mixture to form a 
phenol-depleted mixture d)i); 

e) \ separating carbamates and carbamate/isocyanates from said 
isocyanate-containing mixture or from said mixture c)i), or 
l)i) and further processing said carbamates and 
catt)amate/isocyanates by one or both of 
e)i) \ further thermolyzing to form said organic 

50cyanate(s) corresponding to said aryl di- or 
polA^formamide; or 
e)ii) cyclsing said carbamates and/or said 
carbamate/isocyanates into said reaction mixture of 
step a), 

to form a carbamate-depleted mixture e)iii 

f) separating from oneVr more of said isocyanate-containing 
mixture, c)i, d)i), or e)iii) phenol formate ester, and 

g) optionally reacting said phenol formate ester with an organic 
amine to form the formamia^ corresponding to said organic 
amine. 



1 24. The process of claim ^23, wherein s^id step of thermolyzing 

2 takes place at a temperature of from 150°C to 240 °C, 



1 25. A process for the preparation of an O-orgatiocarbamate, said 

2 process comprising reacting an organic formamide or its amine and formate 

3 precursors with a diorganocarbonate at a temperature below that at wmch significant 
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